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DescrSpion 

[0001} The present invention relates to a multi-mode 
radio telephone, and in particular to a multi-mode radio 
telephone and a mstiod therefor operable for more tfian 
one system. 

[0002} Over the lest ten years there has been a rapid 
grov/th in the use and availability of radio telephone sys- 
tems. As part of this grovvth 'Hisre has besn a prof iteration 
of different types of radio teiephone system, offering the 
user a variety of servioes. geographica! coverage and 
cost. Many of these different radio telephone systems 
coverthe same, ora part of the same, geographical area 
as each other. 

P0033 Typically, different radio systems operate on 
different radio frequencies, uSiise different modulation 
techniques, signalling techniques and intna-system pro- 
tocols etc. to each other. Thus, a radio telephone de- 
signed for one system is gerierally unable to be used on 
another system. Thus if a user wishes to have access to 
more than one system it is necessary to have either more 
than one radio telephone or a radio telephone capable 
of operating in more than one system. Having more ttian 
one radio telephone is inconvenient for the user. Known 
radio telephones capable of operating in more than one 
system typically consist of littie more than 2 separate 
phones combined in a signal housing. The preference 
for operating in a particular system is user deijned as 
disclosed in US patent number 4 889 230. 
[0004} A partfculariy useful and appropriate envircin- 
ment for multi-mode radio telephones is the recentiy 
available csttufa r and cordless telephone systems, ! n the 
prior art, cordless telephones are typically used in the 
home and office to allow the user to place and receive 
calls at any point ^roughout the house via an RF link 
wi* a home base station located within the house or 
office, Such cordless telephones are connected via the 
home base station to the user s telephone landline which 
In turn is connected to the Public Switched Telephone 
Networ!< (PSTN). Further, there are known second gen- 
eration cordless telephone systems oich as CT-2 or 
DECT which are digital systems. Such CT-2 or DECT 
systemsextend beyond cowsntional domesficoperation 
of cordless telephones by allowing the user to estabii^ 
an RF link between a CT-2 or DECT radio telephone a nd 
a base stabon tn a more publicly accessible location e.g. 
outside of the user s home, a railway station, shopping 
mall or airport Su'-n base stationsare kno\>n astelepoint 
base stations and a.t linked to the PSTN in muc>^ the 
same way asa homt^' h^siu Citation ■= a .^i,^ c* 
in particular DECT radio telephones are now able to re- 
ceive catts via tsiepofnt bass stations whereas hiSietto 
they v/ere> only srle tc piaou thorii A dpsct ipfaon of such 
a system c,=fn twi » ,<i n , rc f intematonai patent appli- 
cation V\iO 9 'fO-iO^iQ Thus placing and receiving calls 
whilst geographically roaming ts possible in cordless tel- 
ephone systems. 

^005} However, cordless iefephone systems are low 



power systems and each base station provides tel^com- 
muntcatjons within only apptoximately a 1 ^0 1 fic'tte i adiu s 
of the base station, dependent upon the tsrrafn and any 
man-made objects which could interfere wth &jgndiiing 

5 between a cordless telephone and debase station Such 
systems are generally only used m areas of high user 
density and thus tend to be limited to urban areas. This 
clearly restricts the geographical mobilitv of a CT-2 
DECT ot ttie like cordle<>* tetephone i 

fO [0006] lnthepriorartth«re3r«tvnov'nso-alledrellLil?)f 
radio teleohone ^ysfemi I lavtt iq base stations wl nch co\ - 
er a wide geographical area (cellt. eg 35 km diameter. 
However. ]n urban areas where ttie user density is high 
th* c€ ^ 516 much srnalle>rand operate atlowei poweis 

fs t?*a,-; i»te ft equency re-use thereby increasing ttiecom- 
munic^ation channel density. 

[0007] Cellular systems have advantages over cord- 
less systems since fliey allow a user to place and receive 
calls over a large area. Add^onelly they are suitable for 

20 use in moving vehicles. This is because cellular tele- 
phone systems have sophisticated handover procedures 
to facilitate switching between cells as a (,ise;r s vehicle 
crosses from one cef! to anottier, FuiUiermore, the celts 
are tatger than in cordless systems and thus handovers 
occur less often , even if traveliing in a vehicle. This en- 
sures continuity of service and is parficulariy important 
during a call. However, the cost of a cellular telephone 
call is signlficantiy greater than the cost of a cordless 
telephone call, since cordless telephone calls are rrrade 

so by way of *te user's land line PSTN link and cost the 
same as landline catts, vMist cellular telephone caBs are 
made by v^ay of expensive cellular base stafens and 
cellular swifching equipment and cost much more than 
(and tine telephone catts, 

3S {OOOSI tn order for a user to be able to utilise both cel- 
lular and cordless telephone cellular system and the 
cordless system are monitored by the OCT for inooming 
calls and the CCT automaticaiiy enters a user defined 
preferred mode for answering^ incoming call if the sys- 

^0 tern corresponding to that mode is available. When plac- 
ing a call the use imtiates the call as either cettuiar or 
cordless and the CCT connects *e call appropriately. 
^009} in order to fully utilise the available radio tele- 
phone systems It is desirable for inter-system handover 
to be posstble dunng an on-gotng call on a particular sys- 
tem. Hov/ever. as mentioned earlier different radio tele- 
phone fcysten is ai« genera lly incompatible tlh e^jch oth- 
er e o cordless telephone =:/steni=: ano cellular tele- 
phone fe\steni'^ and thi-^ poses, pr icieuN in peffotmmg 
lot^i -system handov"! inp^rticuiai th-^ii h^nlui^^r crn- 
cedure-^ .are different Fc! e<,Jii)ple incirjlei^-^t-^lepnone 
syoteni* the fianduvei piuoe lure )» ui-ujiiiv initiated t>y 
the radio telephone terminal, in a cordless telephone sys- 
tem. When a cordless telephone considers it necessary 

5i> to oha nge from one cordless base station to anottier, the 
cordless telephone scans its frequency band and selects 
the appropriate cordless base station to handover to. 
However, in most cellular telephone systems handover 
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is cootrtjfted by the ceilutar telephone system network. 
Typtcalty, a ceitufar radio telephone monitors oniy the 
quatity of the radio connection and forwards the moni- 
tored results to a celtuiar system networic. One of the 
network elements, for example a cellular exchange, 
makes a decision regarding handover on the basis of the 
obtained information, 

1001 0] Additionally, most existing cellular systems usr 
a "break then make" handover sequence in which ocir.- 
mLinicstion between a radio telephone and the nehvorK 
via 3 first bass station is broken under control of the net- 
work sSubsfjqusntly, the network 3tti?mpts to ui-oppn a 
corn muni cation channel with the radio telephone via a 
second bass station Such a system results in speech 
interruption, and !oss of communication should the sec- 
ond base staionfaii to establish communicafion with the 
radio telephone. Sudi problems are exscertiatecj if a sim- 
ilar handover sequence is attempted between systems. 
(001 1 J Another difficulty is that the ^eeob ooding/de- 
ooding is typica liy diffstnstot for re^ective radio telephone 
systems. Thus, the respective speech delays are also 
different which gis'ss rise to possible discontinuities dur- 
ing an attempted inter-system handover. Additionally, 
routing delays and audio levels for respective radio tel- 
ephone systems may be different. This would give rise 
to inter-symbol interference, general interference, unde- 
sirable sudden dianges in audio levels and other lite 
degfadationa in performance. 

£00121 Furtfien-nore, a^ete is likely to be signalftfigand 
network delay during an attempted handover between 
systems which is greater than that typically experienced 
for handover between ceils of the same radio telephone 
system. 

[0013] In known CCT units as disclosed m US 
4 989 230 the user ts requited to select transfer of a call 
from one system to another This imposes an onus on 
thp sis^T v/hich he may nnt v/ish fo have or bp able to 
divhdig- ince the mUtive quslitv of ^ystem^ i"^3/ be 
Ulll<n'')^ nti. him '--ii evamph one if the disadvantages 
of thp ^CT disclosed in US 4 S69 230 is a user might not 
know it a signal is deteriorating unfit tt is too late and the 
ongoing call is tost. For example, a visual indication of 
poor signal shown on fte CCT is likely to be missed by 
s user, since in use the CCT wilt be placed at*e side of 
the user's head and thus visual indtcatons would not be 
vtsfble to the user Other indications such as an audible 
tone 01 aUitn vvotild interfere vvith frie usei songoingcall 
and vould he annoyinci and imtafjnq to the user 
[0014] US "1 38" f 58 Je;^ -nbes. Jt .nethod of trans. 'er 
riKH b'=^^el^n d ctflliilaf t«l«phcne uall stnd a I'crdlw^sjttsi- 
ephcne ujll If foi instance a oordleto caii is. in procfe^s. 

uvrii rn.4y ^pltft^t transttfi of the coidietes call to the cei 
iulsr system. Assuming the otherparly has "call waiting", 
the transfer is attempted by onginating anoflier call on 
the cellular system and watting for the called party to 

[001 5} Drucker E H et al : "Integration of Mobile Satellite 
and Cellular Systems" proceedings of the International 



Mobile Satsllite Conference, 1 eth June 1993 to 18* June 
1893 pages 1 1 9-124, XP000607473. discusses satellite 
to cellular handoff and cellular to satellite handoff. 
gJ016| Drucker states that it may be desirable to en- 
s sure that a mobile is receiving satellite coverage before 
attempting handoff fromcellutarto satellite, and discloses 
a method of finding out the quality of the satellite signal 
prior to handoff. Drucker also states that handoff from 
satellite to cellular may be desirable when fte mobile 
entetsor tg"i:.-ntets adequate cellular coverage and dis- 
doses a method of findino out the quality of a ceilulai 
agnat prior to handoff. 

fOOl?! A first aspect of the inv-ention provides a tadio 
telephone operable for more than one radio telephone 

?5 system, comprising communication means re^ectively 
associated with each of the radio telephone systemsand 
control means for controlling the communication means, 
wherein a first communication means is responsive to 
the control meansfoautomatically cease communication 

20 with a first radio telephone system and a second com- 
munication means is substantially simultaneously re- 
sponsive to tfie conti'oi means to autornaticaiiy com- 
mence communication witii a second radio telephone 
system to effect handover of a call from Ihe first radio 

?s telephone sysfem to ths second radio telephone system 
vi/heretn the radio telephone further comprises signal 
processing means adapted to inhibit sudden change in 
audio signals during handover. 
^01 6J A second aspect of the invention provides a 

so method of operating s radio telephone for more than one 
radio telephone system, comprising respectively com- 
munica^ng with each of the radio telephone systems, 
automaficatty ceasing communication with a first radio 
telephone system and automatically commencing com- 

35 munication with a second radio telephone system for ef- 
fecting handoverof a call between respective radio tel- 
ephone systems wherein signal processing is utilised to 
inhibit sudden change in audio signals during handover. 
{001 9] Apparatus and method in accordance with the 

' ' tn> ention nave the ^dv^ntago tnat ^ (-all mrjy be auto- 
es* ^a y f-e>-iied out using tiw radm tt<lechonf> system 
t-^, 'g >-5- nipnf^itpiqnatqu^iiti or the invent cost 
[0020} Additionall/ if a currently us«d tadio telephone 
system coverage does not extend to an area into which 
a user travels during a call, then handover can be made 
to a radio telephone system that is available 
(0021J In a preferred embodiment tiie firet and seound 
ot the communration means afp fPspon'=;ii e to the con 
trol means to substantially simuiteneouslv commuracste 
^^ith le^jpftctKf^ r ^Jin b,ystef?ii, iJunny -^^ id handl•l^ ai of a 
call from the fir ■^t radio i^yiteni to the s^-^cond ladi i i vstem 
foi Lommuiiii-atin;! 'Mth -^aiU tc-=;pt>rtivt> .aUin ,^-,tf>m, 
substantially simultaneously during said handover of a 
call from the first radio system to ttie second radio sy^em. 

5i> This has the advantage that the radio telephone is In 
communication witti at least one of the radio telephone 
systems, thereby inhibiting any loss of call or communi- 
cation. The handover can be suitably effected by the radio 
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telephone which reduces processing overheads for the 
radio telephone systems. In tlie event that harwtover can- 
not be made, tiien the call can easily be continued witii 
the first radio telephone systems, whereas if communi- 
cation had ceased with the first radio telephone system 
before making communication with the second radio tel- 
ephone system then the call would have to be re-estab- 
hs}ied W(th the first radio telephone system. 
P3022] 1 ) pn^ally both speech and control agrvais are 
communicated tc respective radio teiephone systems 
dunng handover, 

[0023] AuAirlc f^fferf5 due tn th s 
ot ainvaiof ygnaisfrntn lespecti e , , 
terns can he inhibited by ■summing -spf^ch stiea*"s 'mm 
respective radio telephone systems to form a single 
s.p«ecii stream, wherein respective speechstreams have 
vat ying gain such that a first speech stream undergoes 
increasing attenuaton and a second speech strsam un- 
dergoes increasing gam dunng handover of a call from 
the first radio telephone system to the second radio sys- 
tem. A Finite Impulse Response (FtR) filter can filter the 
oornbirted speech streams in otder to inhibit any audible 
discontinuities. This results in the audible speech signal 
appearing substantially continuous and results in quality 
speech. 

[0024] Apparatus and method in accordance with the 
invention are readily applicable to combined cellular and 
cordless telephones, in particular GSM and DECT tele- 
phones, 

{002S| Specific embodimente of the invention will now 
be described, by way of example only, and witii naference 
to the drawings in vrfiich: 

Figure 1 is a block diagram of a cellular cordless 
telephone system embodying the present invention; 

Figure 2 is a block diagram of a ceikilar cordless 
telephone embodying the present ins'ention; 

Figure 3 is a bteck diagram of a combined 
DECT/GSM neiwork. 

Figure 4 is a circuit diagram of a frist embodiment in 
accordance with the inventtoo; 

Figure 5 is a more detailed circuit diagram of tiie 
embodiment in Figure 4; 

Figure 6 shows a Finite Impulse Response filter; 

Figure 7 is a circuitdiagram of a second embodiment 
in accordance with the invention; and 

Figure 8 is a more detailed circuit of the embodiment 
of Figure 7. 

[0026| Figure 1 illustrates a block diagram of a ceiiular 
cordless telephone system 1CD0 which embodies the 



present invention. The system includes a Public 
Switched Telephone Netswk ( PST!^} 117, connected by 
landlines to cordless base stations 1 1 4, 11 6 and 11 8 ha v- 
ing respective landiine telephone numbers and respec- 

5 lively located in an office building 110, domestic resi- 
dence 120 or some other geographical location, 
[0027] Cordless base stations 1 1 4, 1 1 6 and 1 tS com- 
municate v.tth the cellular cordless telephone (CCT> 200 
^ la antenna*! 112 1 !9 and 122 ^nlenn*^ 112 1 n ^snd 
Ml. may be implemented as any sort of suitable antenna 
such a svhtp antenna helical 3nfpnn.j oi pnnfednicuit 
ant'^nna ThP cniril<^s'^ baar htaticns 114 and 1 1G mav 
be jt ron/entional rordtess bsb« itabun Cordless base 
station 1 IS a u3nimunit> t.ntdlf^s& base stabon and 
such base stations may be located throughout an urban 
aiea oi common ust>r area vurh a railway station, 
shopping mall or airport, for providing a shared telephone 
service to CCTs 200. tn such a case, the cordless base 
station 1 1 8 may include additional equipment not usually 
found m conventional cotdless base stations fot bitting 
calls to a telephone number of CCT jQO. 
{0028] .Also connected through telephone landlines to 
the PSTN 117 is the Mobile Switching Centre (MSG) 138 
associated with Base Station Controller(s) (BSC) 1 36 for 

?s controlling Cellular Base Statjon(s) 130. Cellular base 
station 130 comprises both a receive antenna 132 and 
a transmit antenna 134 for communicatjng with CCTs 
200. 

^029J The CCT 200 may be a mobile unit installed in 
a vehicle, a so csiled tran^oHable unit or a hand held 
portable unit. CCT 20O comprises an antenna 22S for 
cordless communication and an antenna 236 for cellular 
communication. The CCT 200 may alternatively com- 
prise a single antenna 238 for botli cellular and cordless 

3S communication and arranged as illustrated in Figure 2 
by the dotted line 272. Typically in itie UK cordless tele- 
phone systems operate in frequency bands at 48 MHz 
(CT0). 860 MHz (012) and 1 8B0-1 900 MHz (DECT) and 
cellular telephone systems in frequency bands 890 - 905 

^0 MHz and 935 - 950 MHz (TACS), 905-915 MHz and 
950-960 MHz (GSM) or 1800 MHz (DCS). 
|0030| Figure 2 illustrates a detailed block diagram of 
an embodiment of a CCT 200 in accordance with the 
present invention CCT 200 comprises a ceiiular tele- 

■^s phone tnansceiver 230, and antenna 238, a cordless tel- 
ephone transceiver 220 and antenna 228, a microproc- 
essor 210, keypad 201, display 205, audio sxvitch 260, 
microphone 261 and speaker 262. The microphone 261 , 
speaker 252 arid keypad 201 may alternatively be locat- 
ed in a handset -separate frorn the rest of the CCT 200. 
.An alternative embodiment is shown by dasfied line 272, 
in which cordless transceiver 220 and cellular transceiver 
230 may be coupled to a single antenna 238 by way of 
band pa^ filters (BPF)270and (BPF)271, respectively. 

55 Cordless telephone transceiver 220 may be any conven- 
tional cordless transceiver. However, it would be advan- 
tageous if the cordless telephone transceiver 220 con- 
fomied to a common air interface for cordiess tele- 
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phooes, sftioe this wouW facilitate roaming of the CCT 
200 between different cordless systems. An example of 
such an interface is the recently introduced common air 
interface CAI for CT2 cordie^ systems. The ceiiutar 
tra nsoeiver 230 may l)l<ewise be any conventional cettuiar 
transceiver. The keypad 201, microprocessof 210, dis- 
play 205 and the like can be my evatfabie type, connect- 
ed and arranged to operate in the CCT 200. The micro- 
proossaor 210 includes a Service Available Register 
(SAR) 21 1 for storing wfuch radio systems are currency 
a^^ailable to the CC l" 200, 

[0031] Thf! microprocfissor 210 ilkisfrated in Pigi.ir-s 2 
is adapted to contiol the CCT 200 as a cordless tele- 
phone, a cellular telephone or a cellular cordless tele- 
phone. Thus, the CCT 200 may operate , as far as a user 
is concerned, simuitaneously as a cetiufar telephone and 
a cordless telephone. For the sake of explana^on and 
clarity, it should be noted ^at ^e CCT 200 can be so 
Arranged such that both cellular and cordless operations 
are in progress at tf»e same time. /Mternativety, if com- 
ponents are shared be&.»/een cellular and cordless pa rts, 
oeiiuiarand cordless operations can be perfofrneci atcitf- 
ferent times although this would be done at a speed suf- 
ficient for it to be undetectable by the user and frierefore 
appear to be simultaneous operation. 
£0032} Whenoperating asa cordless telephone control 
signals from the microprocessor 21 0 enable cordless re- 
ceiver 221 and cordless transmitter 222. The microproc- 
essor 21 0 also monitors signa is ii om the cordless receiv- 
er 221 indicafing received signal strength and for defect- 
ing receive data, and from the oonilless ftansmltfer 222 
for sending transmit data. Additionally, the microprocss- 
sor210 monitors control signalsfrom the cordless trans- 
ceiver 220 for detectfrtg incoming calls (ringing), security 
codes and broadcast information relevant to the cordless 
system, and for sending dialling information. 
P053] The microprocessor 21 0 controls the CCT 200 
in a similar way when operating as a cellular telephone, 
but appropriately modified for the signalling protocoisand 
data encryption used in the cellular system. The signal- 
ling protocols, data encryp^on techniques and the li!«e 
used in respective telephone systems ana well known in 
the art, and the microprocessor can be arranged to op- 
erate in 3 known manner to effect contro! of the signals 
in such systems. 

|B034| The audio switeh 260 is controlled by the mi- 
croprocessor 210 to iink the cordless audio channel 240 
or the cellular audio channel 250 to the microphone 261 
and loudspeaker 262 as appropriate 
[00353 The operation of a CCT 200 fs described in de- 
tail in co-pending UK Patent Application No 9326189.9. 
Briefly, the CCT 200 monitors the radio system availa- 
bility and registers with a radio system (knov-n as 'r:p, 
prefen-ed system) fulfilling a certain predetemiined crite- 
rion or criteria, such a cost per call, bit error rate or such 
like. The CCT 200continuoudy monttorsfor radio sy^m 
availability, and sutomaticaily selects and re-selects ra- 
dio systems according to the aforementioned criterion or 



criteria. Due to the automaitc selection and re-selection 
of radio systems tfiere exists the possibility of a new or 
different radio system being selected whilst the use is in 
a call, which would require handover of *e cal! between 
5 the original radio system and the new or different radio 
system as discussed earlier together with the attendant 
problems. 

j0036] In order for efficient and effective mter-system 
handovei to be possible it js desirable th^if ttie diffeient 
systems are interiinked '=;c as to hav^ l-.nowlodqe ot tne 
geographical and/oi system locatjoti of a particular CCT 
200 tn stjch an intf-rlml-ed -syst^n-i a call originating in a 
non-prefeired system couid be automafiCviiiy ledirected 
and handed over to the preferred system. 
{0037} A radio telephone and radio systems suitable 
for mdi operation wouid be a combined GSM/DECT 
CCT 200 operable in an envirotiment in which both GSM 
and DECT are individually or simullaneousty available. 
In the GSM system to cellular base stations 130 are 

20 connected to Mobile Switching Centres (MSCs) 138 
which themselves may be connected to other MSCs, frie 
PSTN 117 {as shown in Figure 1) comprising the Inte- 
grated Services Digital Neti-vork (ISDN), or t!~ie like. The 
MSC1 38 is also connected to a Visitor Location Register 
VLR 137, which is a data base of GSM subscriber files 
of GSM subscriisers visiting the area of the MSC 138 to 
which the VIR relates. The MSC 139 also has a Home 
Location Register HLR 1 39 which is a database of all the 
subscribers having that particular MSC1 38 as their home 

30 MSC. The MSC 1 38 is also oortnected to o*ter elements 
of the GSM network such as an Authentication Centre 
AC and an Equipment Identity Register EIR. A more de- 
tailed description of the GSM system may be found in a 
book entitled "The GSM system for mobile oommunica- 

i'- tions",IW. MoulyandM Pautet, Palaiseau, France, ISBN: 
2 9507180-0-7. 

10038] .A cellular telephone or CCT 200 operating in a 
MSC area comfnunicatessvitii the MSC via a base station 
in order to register its presence in the geographical area 
assigned to that particular MSC Such regisfratioB may 
be carried out by a dual system GSM/DECT CCT 200 
whilst it monitors the availability of the GSM system. 
Thus, the location of a CCT 200 phone vw^in the GSM 
system would be known. Since the M SC 1 38 isconnsded 

■''S to the PSTN 117, the location of a CCT 200 in the GSM 
system can also be known to the D£CT system since the 
system is connected to DECT via the land line PSTN 
system. DECT phones, in common wiA CT-2 type 
phones. J3re capable of tein.g paged via community ba-se 

s-'' stations as weii as domestic base stations. Ttius, knowl- 
edge of the location of a DECT or CT-2 phone must be 
possessed by the relevant cordless system. An example 
of such a cordless telephone system is disclosed in in- 
tetTiational appiwation no. WO 92/03006, In ^e cordless 
system disclosed in WO 92/03006, a cordless ielephone 
pre-registers v/tth a cordless base station indicafing to a 
network control centre {connected to the PSTN) ^e lo- 
cation of the cordless telephone. A combined GSM/ 
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DECT CCT 200 may perform the pre~registerirtg during 
the momtoring fortfie availabiitty of the GSM and DECT 
systems. Since the network control csnfre {Centra! Con- 
trol Fixed Part (CCFP) of t>ie cordless system (DECT) is 
connected to the PSTN.andthe PSTN in turn is connect- 
ed Id »ie MSC of the GSM system, both the network 
con^t centre snd the MSC may have access to the 
whereabouts of respeclive GSM and DECT phone nom- 
bers. However, the «iignalling be^ween thi? ne^vork con- 
trol centre of the oordjess system and the tWSC v/ouiid 
need to be very fast, and need to utilise the \SOU of the 
PSTN 

J0039j An alternatiS'e GSM/DECT combined system is 
shown schematicatty in Figure 3 in this system, within 
the area of each GSIM MSC 136. there are a number of 
Csn'Ba! Conwoi Fixed Parts (CCFP) 505. Each CCFP 
505 controls 8 numlDer of oondfess base stations, known 
as Radio Fixed Parts (RFP) 510 in *e DECT system, 
and is conr^ected directly to its boa! 1WSC1 3B. Such direct 
connections 530 may be by land line or preferably by line 
of sight radio communfcetion. The RFPs 510 and CCFP 
505 may comprise a community DECT system in an air- 
port or the like, or may comprise a private office based 
DECT system Access to the PSTN from the DECT sys- 
tem is then via the MSC 138 of the GSM system. Caffs 
made from DECT to the PSTN and wee verse, via the 
MSC1 38 wouid not need to be any more expsfisive than 
other non-celluiar/6SM caiis, since ttte complex swtch- 
tng and handover protocols required for GSM is not nec- 
essary. The MSC 138 can also be connected to Base 
Station Controllers (BSC'S) 520 which in turn are con- 
nected to and confrof Base Transceiver stations (BTS) 
515, forming partof tiie oonventionaf GSM system. 
£00403 The direct link 530 bet^veen »te CCF P 505 a nd 
MSC 138 has an informaSon bandwidth of typically 2 
Mbits/s. Such a bandwidth is capable of transmitting the 
necessary control signals betv^een the MSC 1 38 and the 
CCFP 505 to facilitate automatic paging between sys- 
tems and handover betv/een systems. Furthermore, the 
0 CF P 505 of the DECT system may have access to the 
VLR 137, HLR 139, AC and EIRof MSC 138 via the direct 
link 530. Thus, each CCFP 505 can monitor the where- 
abouts of other radio tefephones and can also use the 
security checks provided by the GSM system to monitor 
radio telephones togged onto ttie DECT system. 
f0041} A CCT 200 m accordance with ttie present in- 
vention and operating asa GSM/DECT CCT 200 in erttter 
GSM DECT pn^'ironmpnt as ds'^cnbed above may reg 
ifeter v'lth VTHchei.ef ■sys.tem fulfil-? ttie cnttiia for operat- 
ing the C<.^T2un in a pa rtii.ijhi -.ystftin Alternatively, the 
C^T 200 nu\ tegibiet with bith Si^sJtemsi but preferably 
upwrate m only un^- of thf>m Thus, a unginating on 
any particular system will be directed via the MSC. PSTN 
and network control centre as appropnate to the system 
on which Vne paged CCT 200 ts registered, or to the sys- 
tem tor whidi the paged CCT 200 has indicated a pref- 
erence. 

^042} Additionally, inter system knowledge of the lo- 



cation of CCTs 200 v,rtll feciiitate handover during calls. 
For example, if a CCT 200 having a call in progress on 
a non-preferred system enters the service area of a pre- 
ferred system then *e CCT 200 can register vv'ith ttie 
s preferred system, and ftag to the system MSC or network 
control centre that it ts a preferred system. Then, the pre- 
ferred system MSC or network control centre can co?t5- 
municate with the non-preferred system s MSC or net- 
N-ot k tontjol centre and instruct itts handover the <.all to 
the preferred system. 

£0043] apoaiatus and method in accoroance nith 
. .^^ ^ ---■'un provides automatic mtor pystpm 
^ " „ , ^idisiiig i.o-called seamless handover 
fnc i- =-3- --sn inakPiornon-seamiesshandoverfbieak 

?5 then make), 

f0044] in seamless handover, a connection to a new 
radio telephone sysJem is made before breaking the ex- 
isting connection with the ofd sysism. This is facilitated 
in a CCT 200 having irtdependentiy operative DECT and 

20 GSM transceiver section 220, 230. This can be either 
CCT 200 initiated and controlled or netv/ork initiated and 
conti oiiad Even if respective DECT and GSM transceiv- 
er sections 22L\ 230 have common components, by in- 
termittently operating respective transceivers suffidentfy 

.?5 quickly such that the operation in each system is eflec- 
tiveiy continuous, simultar^eous operation in both sys- 
tems may be effectiveiy achieved. 
1004$) The steps during a seamless handover initialed 
3i^d contnjtted by «ie CCT 200 are given below: 

i) the CCT 200 decides or is totd by the system that 
a handover 1» another system is required; 

ii) CCT 200 sets up a connection with a new system 
Si- providing that such a new system is avaiiafaie; 

iii} "double connection" prabtems due to speech data 
at difterent nates, deiays or codes are accounted for 
during the "double connection"; 

'10 

IV) CCT 20O ma intains both connections for a period 
of time to monitor the quality of both connections; 

V) CCT 200 reieases one or other of the connections 
■^s dependent upon thetr quality; and 

vt) tiandovet coTipteted. 

[0046] tf tiie quality of the- ne^ -onneciion fs uoot then 
the CCT 200 should ha.e oplmn of not h^ndino cor 
to that nev/ system Hove-^^r tvptcaiiv ihe :;CT 200 vill 
already know the qua litv ot communications with respec- 
tive systems and w/ill onW attemot nandover if the ~om 
monication with the nev.? siv'fetem is qoing fo b& qood 
56 [0047] The problems mentioned af part 3Doxe anse 
because in the GSM system, for example there is a: 

i) 20 ms delay between speech frames; 
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a) finit© time to encode/decode fhe speech 5ms); 

iii) delay due to de/interleavfog (- 74ms); 

iv) ctiaonei oodmg d©tey; and 

V) TDM A frame defay (3.615 ms}. which give a total 
delay of the order of a hundred mtttiseconds. 

|P048| However, in the DECT system for example, 
there is a much shorter delay of 10 ms due to the delay, 
between frames. 

[0049] Thus, in a handowr ft-om a GSM netmik to a 
DECT network for example, speech samples will be 
missed and some form of interpolation from the DECT 
speech stream to ths GSM speech stream, or exfl^po- 
lation from the GSU speech stream io the DECT speech 
sfream is required. On the other hand, in a handoverfrom 
a DECT network to a GSM network *ere is a repetition 
of speech samples, and thus it is necessary to: 

i) accept such repetition.; 

if): mute repeated speech, or 

i i i ) i n sert a n i n cf ea si ng de la y pe riod dunng handover, 
i.e. slov,^ down DECT speech stream to build a delay 
equivalent to that in the GSM system 

[0060] Figure 4 shows a relatively simple signs! 
processing circuit tor speech handover iaetween a GSM 
and a DE CT networl< A more detailed example of a signal 
processing cireoit is shown in Figure 5, and stn example 
of a Finite Impulse Response (FiR) filter is shown in Fig- 
ure 6. 

P>0«11 Speech signals from the GS^4 and OECT net- 
works are decoded in respective codecs 401 and 402. 
The OLFtputsof codecs 401 and 402 are inputto rsspective 
variable gain elements 501 and 502. The outputs of var- 
iable gain elements 501 and 502 are combined in sum- 
ming element 503 and input to the PCM csodec 505 di- 
recMy or via Low Pass Filter 504- During a handover, the 
gain of speech signals from ttie codec corresponding to 
the current radio network is decreased, whilst Sie gain 
of speedi signals from the codec conespondtng to the 
destination radio telephone net^vork is increased. Sub- 
stantially constant audio volume ts maintained by this 
system to inhibit disconcerting and in-itating audible 
changes in volume for the user. The summirig element 
504 adds the t>,TO appropriately amplified speech streams 
together to form a single speech slgna!. 
[0052] The low pass filter 604 shov/n in detail in Figure 
6 is used to ensure that no disturbing effects due to 
handover discontinuous are observed by the user. This 
filter can be switched out 506 for non-handover opera- 
tion, in addition the filter coefficients or weights 601 may 
be varied during the handover process. 
^053] The FIR filter can be implemeritsd by vi»Bii 



known techniques vifhich calculate the time delays T, 
number of taps and weighting coefTtctents 3; required to 
convert an analogue filter re^onse to a digital response 
and implement the analogue filter re^onse digitally. 
5 [00541 Optionally, the DECT speech stifsam can be 
held in a delay utshsing a arcutt as shown m Figure 7. 
The required delay can be predicted by ^e OCT 200, or 
respective netwoik handling fhe nando* kiio wnj tho 
differentsystem delavs. 1 he delay can also be ca!cutat«d 
fi' by the OCT TOO oi net ofk by "onflsting le-steane 
system speech st!"eams. The delay can be retained at its 
ma>;tmLirn - 'a^-; ^^lue duting tho handn^ 1 1 until 
handover - ^ or the delay can oe sioslv rp 

duced by miasir3 spe=>ch samples during the handover 
in order to reduce the perception of delay to the user. 
{OOSSJ The missing speedi fiamssniav also be left out 
since the delays between speech ftom respective sys- 
tems are known or estimated fay cross correlation of the 
two speech streams. However, this is tfkety to cause un- 
20 acceptable degradation in the audible signal to the user 
JOOSSJ To account for fne e <tra soeech v/hon handing 
over from DCCT i>i OSM tri.^ circuit .lis stiovvn in Figure 
7, and in dstoi! in h tguie 8 niay a^am be utilised In Siis 
case, the delay ts stowiy insetted into the DECT speech 
-?5 stream during the period v,h&n t.onnet.tinn to both sys- 
tems has been maoe and both speech streams af e there 
Again, the delay in the OECT speech stream can be in- 
creased fay missing speech samples or repeating sam- 
ples, until correlation witii the GSM speech stream ts 
-50 achieved at which potnt ha ndover is completed. The time 
base of the DECT samples js varied in orderto synchro- 
nise With ths GSM data. This process ts earned outdunng 
the handover period. 

[0057] The circuit in Ffguie 3 sho>vs a DECT code/ 
3i- decoder (CODEC} 801 couptod to a RAWbufter 803 cor- 
responding to delay ''03 sho vn in ri^uis / fhe RAM 
buffer 803 1«: ! mdf r fne control of DSP i. ontrolier 804 and 
the output trofT] the buffer 60 j is coupled to selector 805. 
The output from GSM CODEC 802 is Louplod dire<.tl>. to 
an input of solectct SD-? The ctitput ot splortor 805 is 
coupled to (Puise Code Modulation! PCM COUbC 806 
rOOSSJ 1 hf DFCT COCF 801 load ^uf the buffer 8Cf3 
wifr> speech samples and repeats intermittent speech 
samples for transmission to the PCM CODEC 806 under 
■''S control of DSP controller 804. Gradually, the GSM 
speech samples will "catch up" with the DECT speech 
samples, and then the selectoi 205 can !iei»ct the GSM 
speech CODEC output to the fLM ^>'>DEL bOb Su-n 
repetition of single speech fejinples^ i ould n Jt b-^ notice 
so me to a user Optionally th« ctuf k late of PCM uOOEC 
SOS can be decreased fronj the standard 8 kHz However 
varying the dock fdtf of th^ F CM t,.ODEC 806 will tend 
the change its filtenng charactenstics 
10059} Circuitry as shown in Figure 8 can also be used 
55 for handoverfrom GSM to DECT. In ^is case the output 
from the GSM CODEC 802 fills up tiie buffer 803 and 
deletes intermittent speech samples in order to allow the 
GSM speech samples to "catch up" wflth tiie DECT 
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speech samples. Once the GSM and OECT speech sam- 
pfes are correfatsd, the setector 806 switches over the 
DECT speech stream and sends DECT signals to the 
PCM CODEC 806. 

[0060} The foregoing method can be applied in a!! cas- 
es, but has the disasivantege of delaying the DECT por- 
tion . Speech delay is a pa rameter associatect vw* speech 

quality, as sf^hen combined with other r>etwork delays^ 
e g sateiiite transtfu^sion this cart cause problems to 
tne user, it non- ssa mjess handovens effected then prob ■ 
Ifsnib \v!th delav ate tn^ie difficult to oi/ercome since cor- 
relation with fhf- &pef-ch "Stream of Wie target s^stpm is 
unobtainable Howtssei the deUy can be piedicted and 
the aforei-nentioned circuits and methods utilised in com - 
pensating for such delay. 

[0061} tn view of the foregoing description it wii! be 
8vider»t to a person sfiiiiied in the art that various modifi- 
ca^ons may be made within the scope of the invention, 
in parttcuiar it will be understood by persons skilled in 
the art that delays and correlafen can be carried out by 
known methods Also, implementation of handover can 
iae initiated and earned out by ttie CCT or net^vork, or a 
combination ot botii. Additionally, where circuits have 
been described with reference to individuai circuit ele- 
ments, it will be understood that such circuits may also 
be implemented by a dedicated signal processor such 
as an ASiC. 



Claims 

1 . A radio telephone (200) operable for more ^a n one 
radio telephone system, comprising communication, 
means (220, 230) respectively associated with each 
of the radio telephone systems {114/116/118; 130; 
510: 51 5) and control means (2 1 0) for confroffing the 
communication means (220. 230), v.'herein a first 
communicatjon means (220; 230) is responsive to 
the control means (21 0) to automatically cease com- 
munication witti a first radio telephone system 
(1 1 4/1 1 5/1 1 8; 1 30; 51 0; 51 5} and a second commu- 
nication means (230; 220) is substantially simulta- 
neously responsive to the oontrof means (210) to 
automaticaiiy commence communlcatton witti a sec- 
ond radio telephone system {1 30; 1 1 4/1 1 6/11 8: S1 S; 
510} to effect handover of a call from the first radio 
telephone system (114/116/118: 130; 510; 515) tn 
the second radio telephone system (130; 
1 1 4/118/1 1 8; 51 5: 510), wherein the radio telephone 
(200) ftirther comprises signal processing means 
(401 -404; 501-505; 701-704; 801-808) adapted to 
inhibit sudden change in audio signals during hando- 



2. A radio telephone (200) according to cla im 1 . where- 
in the first (220; 230) and second (230; 220) of the 
communication means are responsive to th© control 
means (210) to substantially simultaneou^y com- 



municate with respective radio telephone systems 
(114/116/118; 130: 510; 51 5) during said handover 
of a call ftxjm the first radio telephone system 
(114/118/118; 130; 510; 515) to the second radio 
s telephone system (130; 114/116/1 18; 515; 510). 

3, A radio teiephone (200) according to cfatm 1 or cfatm 
2, v.;herein the communications means (220, 230) 
communicates both speech signals and control sig- 
nals to respective radio telephone systems 
(114/116/118; 130: 510; 515). 

4, A radio telephone (200) according to any preceding 
Claims, v^ierein communication with the first radio 
telephone system (1 1 4/1 16/1 1 8; 1 30; 51 0; 615) is 
continued in the event of a handover failure. 

5, A radio telephone (200) according to any preceding 
claims, whereirt tte signal processing means 

20 (401-404; 501-505; 701-704; 801-806) comprises 
means (401-404; 501-505; 701-704; 801-806) for 
adapting signals in the first (1 1 4/1 1 6rf 18; 130; 510; 
515)and second (130; 114/116/1 18; 6l5;510)r3d!0 
telephone systems to overcome delays beftveen 
said signals, 

6, A radio telephone (200) acjofdmg to any preceding 
claims, wherein s first speech stream corresponding 
to 'the first radio telephone systero (114/1161118; 

30 130; 510; 51 5) undergoes gradual attenuation dunng 
the handover of a call from the first radio telephone 
system {1 14/1 16/1 1 8; 1 30; 51 0; 61 5) to the second 
radio telephone system (130; 114/116/118; 515; 
510). 3 second speech signal corresponding to the 

3S second radio telephone system (1 30; 1 1 4/1 1 6/1 18; 
615; 510) undergoes gradual increasing amplifica- 
tion during handover, a nd the attenuated first speech 
signal and amplified second speech signal are com- 
bined to produce a single ^eech signal. 

7, A radio t«!ephonp> t200) according to any uf claims 
1 to 5 wherein porttons of -i if ceived first speech 
stream corresponding to the first radio telephone 
system (114/1 16/1 1 8; 51 0) are repeated in order to 

■^s bring the first speech stream substantiatty into cor- 
respondence With a second speech stream corre- 
i>ponding to the second radio telephone system f 1 30, 
"^iStdunn-jfri" h3ndn,erofa call from ^e first radio 
telephone &y*tenu 114(116 118 5 10) to the second 

55 radio telephone sv^tem f1 30; 51 5). 

S. A radio telephone f200i according to any ot claims 
1 to 5. wherein portions ot a received tirst speech 
stiearo corresponding to the finst radio telephone 
5= system (1 30; 516) are removed tn order to bnng the 
first speech stream substantially Into correspond- 
ence with a second speech stream corre^onding 
to the second radio telephone system (114/116/118; 
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51 0) during the ha ndover of a caH from the first radio 
telephone system (1 30; 51 5)to B>e second radio tel- 
ephone system {114/11 6/11 S; 510). 

9. A radio telephone (200) according to any preceding 
cteims, wherein the radio telephone systems 
{114/116/118; 130; 510: 515) have different opera- 

fjonal protocols. 

10. A radio telephone (200.) acoord(rig to any pFsceding 
claims and adapted to be operable in a cellular radio 
tetepiiono system (130; 515) and a cordless radio 
telephone system (114/116/1 18; 510). 

1 1 . A radio telephone according to claim 1 0, wherein the 
cellular radio telephone system ( 1 30: 51 5) is. a GSM 
system and the cordless radio telephone system 
(114/1 16/118: 510) is a DECT system. 

12. A method of operating a radio telephone (200) for 
more than one radio telephone system, comprising 
respectively communicating wifli each of ttie radio 
telephone systems (114/116/118: 130; 510: 515), 
autom3t)ca!!y ceasing communication with a first ra- 
dio telephone system (1 1 4/1 1 6/1 1 8; 1 30; 51 0: 51 5) 
and automaticaily commencing communication vs'itti 
a second radio telephone system (1 30; 1 1 4/11 6/1 1 8; 
515; 510) for effecting handover of a caff between 
respective radio telephone systems (114/116/118; 
1 30: 51 0; 515), wherein signal processing is utilised 
to inhibit sudden change in audio signals during 
handover. 

13. A method according to claim 12, further comprising 
communicating with said respective radio telephone 
systems (114/116/118 130, 510. 515> substanfiatty 
simultaneously during said handover of a caft from 
the fiist ladic telephone system (114/116/118; 130; 
510: 515) to the second radio telephone system 
1,130 114/1 t6y113 515 510) 

14. A method 3ccoiding to claims 12or13, wherein both 
speech signals and confroi signatsare communicat- 
ed to respecijve radio telephone systems 
(114/116/118:130: 510:51$). 

15. A method accoidmg Soanyofctairns12t!o14, where- 
in communication with the first radio telephone sys- 
tenull4'1 16/118 130 510 51 5) is continued in the 

event of a handover taikire, 

16. /^ method accoi ding to any ot claims 1 2 to 1 5, where- 
in signals in the first (1 14/116/118; 130; 510: 515) 
and second radio telephone systems (130; 
114/116/118; 515; 510) are adapted to overcome 
delays between said sisnals. 

1 7. A method according to any of claims 1 2 to 1 6, where- 



in a first speech stream corresponding to the first 
radio telephone system (114/116/118; 130; 510: 
515) undergoes gradual attenuation during the 
handover of a catt from *e first radio telephone sys- 

5 temd 14/1 16/1 18; 130; 610: 51 5)tofte second radio 
telephone system (130; 114/116/118: 515; 510), a 
second ^eech signal corresponding to the second 
radio telephone system (130, 1H/11S/118: 515; 
510} urtdetgoes gradual increaang amplification 

Ji' during handover, and the attenuated first speech sig- 
nal and amplified second speech signal are com- 
bined to producs a single speech signal. 

1S. A method according to any of daims 12to 1 6, Where- 
's in portions of a received first speedi stream corre- 
sponding to the first radio telephone system 
(1 1 4/1 1 6/1 1 8, 51 0) are repeated in order to bring the 
first speedT stream substantiaify into cornafation with 
a second speech stream corresponding to the sec- 
20 ond radio telephone system (130: 515) during the 
handover of a call from ttte first radio telephone sys- 
tem (114/116/118; 510) to the second radio tele- 
phone sy^m (130; 515). 

19, A method according to any ofclaims12to 16. where- 
in portions of a received first speech stream corre- 
sponding to the first radio telephone system (130; 
615) are removed in order to bring the first speech 
stream substantially into cortelalion with a second 

-50 speech stream corresponding to the second radio 
telephone system (114/116/118, 510) during the 
handover of a call from first radio telephone sys- 
tem {1 30: 51 5) to the second radio telephone system 
(114/116/118:610). 

20, Amettiodaccordingfoanyofdaims12tol9 where- 
in the radio telephone systems (I14/1l6ni8. 130; 
iDiO: 516) have different operational protocols, 

^0 21, A method according to any of cleims 12 to 20 for 
operating in a cellular radio telephone system (130; 
515) and a cordless radio telephone system 
(114/116/118:510), 

■^s 2Z. A method according to daim 21 , v;rfi6r6fn ttie cellular 
radio telephone system (1 30; 51 5) is a GSM system 
and ffie cordless radio telephone system 
(1 14/118/1-16; 510) is a DECT system. 



so 

Revendications 

1. Radiotefephons (200) pouvant etre mis en oeuvre 
sur plus mm systfeme de radiotelephone, compre- 
ss nant des moyens de oommunicatfon (220, 230) as- 
sod6s respecttvement ^ chacun des systfemes de 
rsd(otef6phone (1 14/1 16/1 18 ; 130 ; 510 ; 515)etun 
moyen de commands (210) pour commander les 
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moyens de communication (220, 230), darvs ieque! 
«r> premier moyen de communication (220 ; 230) est 
sensible at) moyen de commands (21 0) poor cesser 
aotomatiquementiaoommitntcationavecun premier 
systems de radiotellsphone (114/116/118; 130, s 
S10 ; 51 S) et un second moyen de communication 
{230 ; 220) est sensible de mani^re sensfbtemerrt 
simutenee au moyen de commande (21 0)pour com- 
mencarautomatiquementia commumcation avec un 
second systeme de radiotelephone (130; 
1 1 4/1 1 6/1 1 8 :; 51 6 :; 61 0) pour effectuer un tnan^ert 
sans interruption d'un sppel du premisr systems de 
radiotelephone (1 14/1 16/118 ; 130 ; 510 ; 515) au 
second systeme de radiotelephone (130; 
114/11 &'1 18:515:51 0), dans lequel te radiotete- f5 
phone (200) comprend. en outre, un tmyen de trai- 
tementde signaux (401-404; 501-505 ;701 -704 ; 
801 -806) adapts pour interdire un changementsou- 
dain des sigoaux audio pendant Ie transfert sans in- 
terruption, ■20 

2. Radiotelepiione (200) selon la revendication 1 , dans 
lequs! ies premier (220 : 230} et second (230 ; 220) 
des moyens de communication sont sensibles au 
moyen de commande (210) pour communiquer de 
maniere senaibiement simultanee par rapport au 
systeme de radioteleptione (114/116/118: 130; 
51 0 ; 51 5) pendant iedit transfert d un appel du pre- 
mier systeroe de radiotelephone (114/116/118; 
130 ; 510 ; 515) au second systems de radiot^le- » 
phone (1 30 ; 1 1 4/1 16/1 18 ; 51 5 ; 51 0). 

3. Radiotelephone (200) seion ia revindication 1 ou 2, 
dans leque! ie moyen de commufiication. (220. 230) 
communique a !a fois des signaux vocaux et des 3S 
signauK de cornmande vers tes systfemes de radio- 
teiephone respectifs ( 1 1 4/11 6/1 1 8 ; 1 30 ; 510 ;515). 

4. Radioteiephone (200) seion i'une queiconque des 
revendtcations prec^dentes, dans ieque! !a commu- 
rtication avec Ie premier sys&me de radiotei&phone 
(114/116/118 ; 130 : 510 ; 515) se poursuitdans ie 
cas d'une d^fefSancs de transfert d'appet, 

5. Radioteiephone (200) seion I'une queiconque des -^s 
revendications precedentes, dans iequet Ie moyen 

de traitement de signaux (401-404 ; 501-505; 
701-704 : 801-306) comprend des moyens 
(401-404: 501-505 ; 701-704 ; 801-606) pour adap- 
ter des signaux dans ies premier (1 1 4/1 1 6/1 18; 
130 ; 510 :515)etsecond(130 : 114/116/118 ; 515 ; 
510) systemes de radtoteieptione pour surmonter 
ies deiais entre iesdtts signaux, 

S. Radiotelephone (200) seion i'une queiconque des 55 
revendications precedentes, dans leque! un premier 
train vocal correspondant au premier systems d© ra- 
dfotefephone ( 11 4/1 16/1 18 ; 130 ; 510 ; 516) subit 



une sSenuation progressive pendant ie transfert 
d'un appel du premier systeme de radiotelephone 
(1 14/118/118 ; 130 ; 510 ; 515) au second systeme 
de radiotSieplione (130 ; 114/116/118 : 615 ; 510). 
un second signal vocal correspondant au second 
systeme de radiotelephone (130; 114/116/118; 
515; 510) subit une amplification croissants pro- 
gressive pendant Ie transfert, et ie premier signal 
vocal att6nu4 et !e second signal vocai amplite sont 
combines pour produire un seul signal vocal. 

7. Radiotetsphons (200) seion I'une queiconque des 
revendications 1 a 5, dans leque! des parties d'un 
premier train vocal m^ii correspondant au premier 
systeme deradiote!6phone{114/116/1 18 ;510)soot 
r^p^t^es afin d'amener ie premier train vocal sensi- 
blement en corresporjdance avec un second train 
vocal correspondant au second systems de radiote- 
lephone (130 ; 515) pendant i© transfert d'un appel 
du premier systeme de radiotelephone 
(1 1 4j1 1 6/1 1 8 ; 51 0) au second syst&me de radiote- 
lephone (130 , 515), 

8, Radioteiepi^one (200} seion I'une queiconque des 
revendications 1 a 5, dans iequei des parties d'un 
premier train vocal recju correspondant au premier 
systeme de radiotstephone (130 ; 515) sont enie- 
vees afin d'amener Ie premier train vocal sensible- 
mant an corre^ondance avec un second train vocal 
correspondant au second system© de radiotelepho- 
ne (114/116/1 18 ; 510) pendant Ie transfert d'un ap- 
pel du premier systeme de radiotetephone {130 ; 
515) au second systeme de radiolsstephone 
(114/116/118; 510). 

9, (Radiotelephone (200) seion I'une queiconque des 
revendications precidentes, dans iequei )es syste- 
mes de radiotelephone (114/116/118 : 130 : 610 ; 
515) ont des protocoles d'exploitafion differents. 

10. Radiotelephone (200) seion t'ufie queiconque des 
revendications precedentes et adapte pour etre mis 
en oeuvre dans un systeme de radioteiephone cel- 
lulaire (130 ; 515) et dans un system© de radiotele- 
phone sans ft! (1 14/116/118 ; 610). 

11, Radiotelephone seion ia tevendicatiori 10, dans ie- 
quei Ie systeme de radiotelepiione ceiiuiaire (130 ; 
51 5 1 est un systeme GSM et ie systeme de tadtote- 
lephone sans fii (1 1 4.' 1 16.''i 1 S , 51 0} est un systeme 
DECT. 

12. Procede de mise en oeuvre d un radioteiephone 
(200) sur plus qu'un systeme de radiotelephone, 
oomprenant, tespectivement, ia mise en communi- 
cation avecchacun des systemesde radiotelephone 
(1 14/116/1 18 : 130 ; 510 ; 515), la cessation d© ma- 
niere automatique de la communication avec un pre- 
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mier system© de radiotelephotie (114/116/118; 
1 30 ; 510 : 515) et ie commencement ete ta commu- 
nication de maniere automatique avec iin second 
system© de radiot^tephone (130; 114/116/118; 
51 5 ; 510) pour efFeduer m tran^ert d'un sppsi en- 
tre tes systemes de radiotetephone respectifs 
{114/1 16/118 ; 130 : 510 : 615), dans lequef Is trai- 
tementdes signaux est utilise pour interdtre un cha n- 
gement soudain des signaux audio pendartt un 
transfert dappel, 

1 3. Proc^d^ selon la nevertdicatjon 1 2, comprenant, en 
out)-©, ia oommunicatton avec iesdits systemes de 
radiotelephone fespsctifs{114/1ie/118 ; 130 ;510 ; 
515) sensiblement de maniere simuitanee pendant 
iedtt transfert d'un appe! du premier syst^me de ra- 
diotelephone (1 14/1 16/1 18 ; 130 ; 510 ; 515) au se- 
cond systdme de radiotelephone (130; 
114/116/118; SIS, S10). 

14. Procede selon la revendication 12ot.t 13dans, iequel 

!es deux stgnau>: vocaux et tes signaux de liornman- 
de sont communiques aux systemes de radiotele- 
phone respectifs (11 4/11 6/11 8 , 130 , 510 , 515). 

15. Procede selon t'une. queiconque des revendications 
12 a 14; dans iequel ia communication avec !e pre- 
mier systems de radfotelephorte (114/116/118; 
130 ; 510 ; 515) 38 poursuit dans ie cas d'une d6- 
faillance de tmnsfetl d'appe!. 

16. Procede seion I'une queloonque des revendlcations 
12 a 15, dans tequel !es signaux dans ie premier 
(1 1 4/1 1 6/11 8 ; 1 30 ; 51 0 ; 51 5) 6t Is second systsme 
de radiotetephone (130 ; 114/116/118 ; 515; 510} 
sont adapt^s pour surmortter ies deists entre Iesdits 
signaux, 

17. Procede seion funs queiconque des revendicatioos 
12a 16. dans iequei un premier train vocal corres- 
pondant au premier systdme de radiotelephone 
( 1 1 4/1 1 6/1 1 8 : 1 30 ; 51 0 : 51 5) subit une attenuation 
progressive pendant Ie transfert d'un appet du pre- 
mier systdme de radiotelephone (114/116/118; 
130 ; 510 ; 515) au second systems de radiotele- 
phone (130 ; 1 14/1 16/118 ; 515 ; 510), utt second 
signal voc«! correspondant au second system© de 
radiotelephone (130 : 11 4/116/118 : 515 ; 510)subit 
une amplification croissante progressive pendant Ie 
transfert, et Ie premier signal vocal attenue et te se- 
cond signal vocal amplifie sont combines pour pro- 
duire un seu! signat vocal, 

18. Procede selon i'une queiconque des revendicatsons 
12 3 16. dans leqi.iel des p.-srfies d un premier train 
vocal regu correspondant au premier systems de ra- 
diotelephone (1 14/1 1 6/1 1 S ; 51 0) sont repetees afin 
d'a mener te premier train vocal senstbtement en cor- 



relafion avec un second train vocal correspondant 
au second systeme de radiotelephone (130; 515) 
pendant te transfert d'urt appel du premier systeme 
de radiotelephone {114/116/118; 510) au second 
systeme de radiotslephone (130 ; 515). 

19, Precede seton I une queiconque des revendicatfons 
12 i 16, dans Iequel df-j p-sittop d un premier train 
vocal fegti con est, - i^i sy"stwtne de ra- 
diotelephone (13.. ' cvpes ?)ftn d ame 
nertepremierfj - » e, -it tsnco ft elation 
avcf.-" - .• - >ndant3u&e5Cond 
bVster'-e ^ ^ . ^ ?'l1i.V1!S oiO^ 
pendant le transtert d un dppf.i Uu prt>niier systt>n is 
de radiotelephone {130 515) au second systeme 
de radtotefephone (114/11 6/1 1 8 : 51 0). 

20, Proc^dd sefon i'une queiconque des revendications 
1 2 a 1 3, dans Iequel tes systemes de radiotelephone 
(114/116/118 ; 130 ; 510 ; 515) ont des protocofes 
d'exploitation differents 

21, Proc6d6 selon i une queiconque des revendications 
12 i 20 pour mise en oeuvre dans un systeme de 
radioieiephone cellulaire (1 30 : 51 5) etd'un systeme 
de radlotei^phone sans fii (1 14/1 16/1 18 ; 510). 

22, Precede selon la revendication 21 , dans Iequel le 
systems de radiotefephone celiulatfs (1 30 ; 51 5} est 
un systeme GSM et le systeme de radiotelephone 
sans fit (1 1 4/1 1 6/1 1 8 ; 51 D) est un sysfeme DECT. 



Funtctelefbn (200), dasfUr mehralsein Funktelefon- 
system betrieb-^fjihig ist. umfassend Kommunikati- 
onsmitte! (220 230)^ die jevvetts mi* jedem der Funk- 
tetefonsysteme (114/116/118: 1.J0; 510, 515) ver- 
knCipft sind. und Steuermittel (210} zum Steuern der 
Kommunfi<ationsmtttel (220. 230), wobei ein erstes 
Kommunikationsmittel (220, 230) auf das Steuermit- 
tel (210) anspnoht, urn automattsch eine Kommuni- 
kation mit einem ersten Funtctelefonsystem 
(114/116/118; 130; 510; 515) etnzustelfen, und ein 
zweites Kommunikationsmittel {230; 220) im we- 
sentlictiengieichi;e!tjgaufdasSleuermittet(210)an- 
spricht, um automatisch eine Kommuni!<ation mit ei- 
nem I'weiten Funtiteiefonsystem i1 30; 11 4/11 6/1 1 8; 
515: 510) aiifsunehmen, um eine Ubergabe emer 
Verbindurtg von dem ersten Funktelefonsystem 
(1 14/116/118; 130; 510; 515)andaszw6ite Funkte- 
lefonsystem (1 30; 1 1 41 11 6/11 8: 51 5: 51 0) zu bemr- 
ken, wobei das Funklelefon (200! weiter Signalver- 
arjaeitungsmittel (401-404: 501-505: 701-704; 
801 -806) umfasst. dieangepasstsind.umeine plotz- 
liche Anderung in Audiosignaten w^hrend der Uber- 
gabe zu verhindern. 
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2. Funktsi-lefon f 200) nach Anspruch 1 . wobei das etste 
(220, 230! Lirid das z\-^(iAs (230:220) Kommuntkati- 
onsmittel auf da's Steuermfttel (21 0) ansprechen, um 
im wesentlichen gieiohzsttig wSht^nd derUbergabe 
einer V«rbind«ng von dem ersten Funkteiefonsy- s 
stem (114/116/118: 130; 510; 515) an das zvrette 
Funktetefonsystem (1 30; 1 1 4/11 6/11 8; 51 5; 51 0) mit 
entsprechenden FLinkfetefonsystemen (114/116/ 
118; 130: 510; 516) zu tommunisteren. 

w 

3. Funkteiefonsystem (200* nach Anspruch ! oder An- 
^prudi 2. wobei das Kommunikationsmittfii i,:?20, 
230} Srowohi Sprach&icjnale als atich Steueognaie 
an entsprechende Funktelefonaysteme (114/116/ 
1 18; 1 30, 51 0. 51 5) kommuni^iert 

4- Funktefefofjsystem (200) nach irgendeinem der vor- 
hergehenden Afisprtiche, wobei eine Kommumkati- 
on mit dem ersten Funtcteiefonsystem (1141116/ 
1 18; 1 30; 51 0; 515) im Fa{{ eines Fehfsdifagens der 20 

Obergsbe fortgesetzt wird. 

5. Funkteisfonsystem (200) nach irgendeinem der vor- 
hergehenden AnsprOche, wobei daa Signalverarbei- 
tunganittei (401-404; 501-505; 701-704: 801-S06) 
Mfttei (401-404; 501-505: 701-704; S01-806) um- 
fasst, um Signate in dem ersten (114/116/118; 130; 
51 0; 51 5) und dem Kweiten (1 30; 1 1 4/1 1 6/1 1 8; 51 5; 
510} Funktetefonsystem araupassen, um Verzijge- 
mngen zwischert d©n Signsiert zu iibsrwtndsn. -50 

S. Funktetefonsystem (200) nach irgendeinem der vor- 
hergehenden Anspriiche, wobei ein dem ersten 

Funlctetefonsystem (114/1 1671 18;130:510;515)6nt- 
sprediender erster Oafenstrom wahrentJ der Ober- 3S 
gabe einer Verbindung von dem ersten FunkSetefon- 
system (1 1 4/1 1 6/1 1 S; 1 30; 51 0; 51 5) an das zweite 
Funkteiefonsystem (130; 1 14/116/118: 515, 510)ei- 
ner fortschreftenden DSmpfung unterzogen v,'ird, 
wobei ein dem zweiten Furikteiefonsystem t130> 
114/116/118; 515; 610) entsprechendes z^witm 
Sprachsignal wShrend der Ubergabe einer fort- 
schreitend zunehmenden VerstarkitnB unterzogen 
wird. und wobei das gedSmpfte erste Sprachsignai 
«nd das verst§rkt9 zweits Sprachsignat kombiniart -^s 
werdeo, um ein eioziges Spfachsignaf zu erzeugen. 

7, FunktelefoiTsystem (200) nach irgendeiaeni der An- 
sprifdie 1 bis 5. wotei Ab&cfinitte tines etnpfange- 
nen ersten Spradidaten-stroms, der dem ersten 
FunkteiefonsyBtem (1 14/116/118, S10) entspriciit, 
wiederholt w&tden. um den ersten Spnachdaten- 
strom im wesRntiichen zur Ubereinstimmung mitei- 
nem zweiten Sprachdater^stromzu bringen, derdem 
zweiten Funktetefonsystem (130; 515) entspricht, 55 
wShrend der Obe^abe einer VertJindung von dem 
ersten Funktetefonsystem (114/116/118; 510) an 
das zwatte Funktetefoosystem {130; 515). 



8, Funkteiefonsystem (200) nach irgendsinem der An- 
spriich© 1 bis 5, wobei AbscWtte etnes empfenge- 
nen ersten Sprachdatenstroms. der dem ersten 
Funkteiefonsystem (130: 515) entspridrt, entfemt 
werden, um den ersten Spracbdatenstrom im we- 
sentlichen zur Ubereinsttmmong mrt emem zwetten 
Sprachdatenstrom zu bnnpen, der dem zwetten 
Funldelefonsystem (114/11611? S10j entspncht 
wafirend det Ubetgabw «in«t VeibiriUnnq von dem 
ersten Funktelefonaystem (1 30: 51 5 j an daa zweEte 
h un ktetefonsy vtem 1 1 1 4/ 1 1 6' 1 1 & i 1 0 . 

9, i- unkteipfonbystem tiOOl nach n^endeinem oet \ 01 
hergeht#n<Jen AnsprOche wobei die Funktelstonsy- 
steme (114/11i3/118, 130 510. 515) verschiedene 
BefriebspnsfokoHe auJwefsen, 

10, Funkteiefonsystem (200) nach irgendefnem der vor- 
hergeliendert AneprUche und daffir angepasst, in et~ 
nam zeiiularen Fonkteiefonsystem (130; 515) und 
einem schnuriosen Furtktelefonsystem (114/116/ 
118: 510) betriebsfahig zu setn. 

11, Funktelefonsystem nach Anspruch 10, Vu'obei das 
zeflulare Funktelefonsystem (130; 51 5) ein GSW-Sy- 
stem ist und das schnurios© Funkteiefonsystem 
(114/116/118, 510) ein DECT-System ist. 

12, Verfetiren zum Setreiben eines Fttnfetelefons (200) 
for mehr als ein Funktelefonsystem, umfassend ein 
Kommuntzieren jeweils mitjedem der Funktetefon- 
systeme (114/116/113; 130; 510; 515), automatj- 
sohes Einstetteo der Kommunikation mit einem er- 
sten Funktetefonsystem (114/116/118; 130; 510; 
515) und automatisches Aufhehmen der Kommuni- 
kaijon mit einem zweiten Funkteiefonsystem (130; 
114/116/118; 515: 510), um eins Obsrgabe einer 
Verbindung zwischen jewsiligen Funkteiefonsyste- 
men (1 1 4/1 16/1 1 8; 1 30; 510; 515) 2U bewirken, wo- 
bei Signatverarbeilung verwendet wird, um sine 
pIStzliche Anderung in AAJdiosignaiert wShrend der 
Ubergabe zu verfiindern, 

13, Veifahren nach Anspruch 12, wetter umtassend sin 
im wesenfitchen gtetchzeitiges Kommunizferen mit 
den jevs.'e(i(gen Funkteiefonsystemen (114/116/118, 

1 30 510 51 5) wihiend def Ubejgiibe emer Verbin- 
dung \ on dem ersten Funktolefnnsystem (114/1 16/ 
118 130 510 5151 an das jweite Funktelefonsy- 
stem (1 30: 1 1 4/1 1 6/1 1 8: 51 5: 51 0). 

14, veri^hien ruch Atiivpiuoh I2odef 1 3 cofiei ^uwoh! 
SprachsEgnale a!s auch Steuerstgnale an jewetlige 
F unkte lefonsysteme ( 1 1 4/1 1 6/1 1 8; 1 30; 51 0; 51 5) 
kommunizisrt werden . 

15, Verfeihrsn nach irgendeinem der Ansprtiche 12 bis 
1 4, wobei eine Kommunikatiof} mitdem ersten Funk- 
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teteforssystem (114/116/118: 130; 510; 51S) im Fa!! 
eines Fehlschtagensder UbergabefortgesetztwirsJ. 

18, Verfatiren nadi irgendeinem der An^rtSche 12 bis 

1 5, wobet Signsie in dem er^ert {114/11 6/118; 130; 
510; 515) unddemzweifen Funkteiefonsystem (130; 
1 14/116/118: 615; 610)an8epas®twerden, urn Ver- 
zSgerur^en zwischen den Signaien Oberwinden. 

17. Verfehren nach irgentJeinem derAnspriiche 12 bis 

16, wobei sin dem ersten Funkteistbnsy^m 
{114/116/118: 130; 510; 515}8ntsprechendererster 
Sprachctatenstrom wahrend der Ubergabe elner 
Verbindung von dem ersten Funkteiefonsystem 
(1 1 4/1 16/1 1 8, 1 30; 51 0; 51 5} an das zweite For>!<te- 
(efonsystem (1 '30; 11 4/1 1 6/1 1 8; 51 5: 51 0)ein6rfort- 
schreitenden Dampfung unterzogen wind, wobei ein 
dem zwettsn Fun!<tetefonsystem (130; 1 1 4/116/1 18; 
515; 510) etitsprechendes zweites Sprachsigna! 
wShrerKt der Obergabe einerfortschnaitenti anstei- 
genden Verstarkung unterzogen wflrd, und wobei 
d a s ge d a mpft© e re te S p r a ch signal und das verstsr!<- 
te zvveite Sprschsignal kombiniert vvsfden. Ufn sin 
einziges Sprachsigna! 2U erzeugen. 

IS. Verfshren nach irgendeinem der Ansprucfie 12 bis 
16, wobei Abschnitte etnes empfangenen ersten 
Sprachdalenstroms, der dem ersten Funfdsiefonsy- 
sfsm {1 1 4/1 16/1 1 8; 51 0) entspricht wiederttoit wer- 
den, urn den ersten Sprachdatenstrom tm wesentli- 
chen in Korreiation mit einem zweiten Sprachdaten- 
strom 2u bringen, der dem zweiten Funkteiefonsy- 
stem (130; 515) entepricht, wahrend der Ubergabe 
einer Verbindung von dem ersten Funkteiefonsy- 
stem (1 14/1 16/1 18; 510)andaszweite Funkteiefon- 
system (130; 515). 

19, Verfahren nadi irgendeinem der An^ractie 12 bis 
16, wobei Abschnitte eines empfengenen ersten 
Sprachdatenstroros, der dem ersten Funktelsfonsy- 
stem (130; 515)6ntspricht, entfemt warden, urn den 
ersten Sprachdatenstrom im wesenWchen in Korre- 
tatjon mit einem zweilsn Sprachdatsnsfrom zu brin- 
gen, der dem zweiten Funkteiefonsystem (1 1 4/118/ 
1 18; 510) enfspricht, w§hrend der Ubergabe einer 
Verbindung von dem ersten Fynktelefonsyatem 
(130, 515) an das zwmte Funkteiefonsystem (114/ 
116/118; 510.1 " 

20, Verfehren nach irgendeinem der An^riiche 12 bis 
19, wobei die Funktetefonsysteme (114/116/118; 
130; 510; 516)versdi!edene Betriebsprotokolleauf- 



22. Verfahren nach Ansprucli 21. wobei das zeiiulare 
Funkteiefonsystem (130; 515) ein GS!W-System ist 
und das schnurtose Funkteiefonsystem (114/116/ 
118: 510) ein OECT-System ist 



3S 



^0 



■IS 



21. Verfehren nach irgendeinem der An^ruche 12 bis 55 
20 zum Betreiben in einem zeiiuiaren Funkteiefon- 
system {130; 515) und einem schnurlosen Funkte- 
iefonsystem (114/116/1 18; 51 0). 
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Fig.4. 
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Fig.6. 
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Fig.8. 
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